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The errors indicated represent maximum deviations. According
*c Plesset and Zwick (Ref. 4), the constant C for propane
has the theoretical value of 0.17. The rate of upward drift
for the above range of bubble radii was found to be 0.036

and 0.117 mm/sec, It is clear that the rate of upward drift
is appreciably greater ®han the rate of growth of the bubbles,
i.,e, during its growth each bubble is displaced through the
surrounding medium, This fact was not taken into account by
Seitz ¥Ref., 3)., The heat exchange between the bubble of
liquid, which determines its rate of growth, will be greater in
the case of a moving bubble, This will lead, in the case of
the present experiment, to a discrepancy between experiment

and theory, as indicated above, Further work is being carried
out in this connection,
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and Ggrbunkov, V.M.

TITLE Formation of the Image in the Photography of
Bubblie-chamber Tracks

PERIODICAL: Pribory i tekhnika eksperimenta, 1960, No. 6,
pp. 118 - 119

TEXT: It was shown in Ref. 1 that when bubble-chamber tracks
are photographed, the object which is actually photographed is
the virtual image of the source in the bubbles. The
refractive index of the vapour in t bubble is smaller than
the refractive index of the surrounding liquid and hence the
bubble is divided into two zones, The bubble constitutes a
negative lens for rays incident at angles smaller than the
angle of the total internal reflection, and a convex spherical
mirror for rays incident at angles greater than the angle of
toctal internal reflection. This is illustrated in Fig. 1.
The point scurce So is located at infinity on the left of
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the bubble. The ray 1 is refracted, while the ray 2 is
reflected. Intermediate rays having angles of incidence
il(iz) have the corresponding values of hl(hz) and .

-

wl(wz) . They form virtual images S'ol(S'oz) of the sgource

.

L

S0 on the axis soo‘ . Both for the refracted and reflected

rays we have
Bij(z) = %" M12) hicz) = Hij(2)
while for the refracted rays we have
9y = 2(:’."1 - il) and n)*sin i, = n. sin i}
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where ny is the refractive index of the liquid and
ng; is the refractive index of the vapour,
For the reflected rays 9, = 2(90° - 12) . The objective

of the photographic camera receives a narrow pencil of rays
whose aperture is defined by the diameter of the entrance pupil
of the objective and the distance to the working volume of the
camera. ¥For en objective with a focal length of 50 mm, a
relative power of 1:20 and a distance to the working volume

of 500 mm, the aperture of the pencil is about 0.5 ~. It
follows that the image formed by the objective is due only to
a very narrow pencil of rays. Such a pencil will experience
only paraxial aberrations, i.e, astigmatism and distortion.

In order to confirm the above theory of image formation, an
expriment was carried out using two sources of light located
symmetrically with respect to the objective-bubble axis. In
this geometry each bubble forms four virtual images. two of
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which are produced by the refracting zone and two by the
reflecting zone., The distance between each corresponding
pair of images, which is equal to 2H1 and 2H2 in the two

cases, respectively, depends on the radius of the bubble.

For all bubbles, 2H2 is determined by the relative

refractive index of the liquid and the vapour n»e/nw .

<<

In the experiment, an objective having a focal length of
240 mm and a relative power of 1:16 was employed. It was
found that the above theory describes the experimentally
obtained results to a high degree of accuracy.
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PERIODICAL: Pribory i tekhnika eksperimenta, 1960, Nr 1,
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ABSTRACT: The bubbles which form the particle tracks in a bubble
chamber are light scattering irregularities. They

may be looked upon as spherical lenses having a
refractive index which is different from that of the
surrounding medium. The optical properties of such
irregularities are determined by their relative refractive
index and radius of curvature (Ref 1). In a bubble
chamber, the refractive index of the liquid is greater
than that of the bubble and, therefore, the latter
behaves as a negative lens. The incident light is
therefore refracted in the bubble and produces a virtual
image of the source of light near the image of this "lens".
Rays refracted by the lens and entering the objective

of the photographic camera produce an image, not of the
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bubble, but the virtual source which lies near the focus
of the bubble. It is therefore of interest to consider
the effect of the difference in the position of the
bubbles and the corresponding images of the source of
light. For paraxial rays incident from infinity the
distance from the centre of the spherical lens of radius
R to the image is given by:

1

f' = - Rna/An
2

where An is the difference between the refractive

indices of the liquid and the bubble. Each point of

the source of light is imaged near the focus of the

spherical lens, and the entire source is imaged with a

magnification given by p &€ f£'/L where L is the

distance from the source of light to the bubble. Clearly,

in the case of bubble chambers and particularly in the

case of liquid-hydrogen bubble chambers in which An

is small, the spatial separation of the bubbles and the
Card2/h images of the light sources will be very small. It hai*//
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been found with the aid of a model that aberration
and diffraction effects are negligible. A large-scale
photograph was taken of bubbles in a propane chamber
using the apparatus shown in Figure 1. The illuminating
system consists of a source of light § , an opaque
screen A and a diffuse reflector B . Figure 2 shows
photographs of electron tracks in the pggpane bubble
chamber. The electrons were due to Co sources.
In Figure 2, photograph (a) was obtained with a single
source (a small hole in a screen); (8) with two holes;
(B) with three holes; (%) and (0) with a ring source.
From a knowledge of the geometry of the experiment it
was possible to estimate the diameters of the bubbles.
They were found to be between Ql and 0.4 mm, depending
on illumination conditions. It is concluded that the
recorded bubbles are in fact images of the source of
light. The spatial displacement of the image of the
source relative to the centre of the bubble is not small.
Thus, in the case of liquid hydrogen the quantity f£' i
Card3/4 q‘
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approximately equal to 6R . Acknowledgment is made to
G.G. Slyusarev for valuable discussions.
There are 2 figures and 1 Soviet reference.
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1. Akusticheskiy institut AN SSSR, Moskva.
(Sound waves)
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Measurement of the refractive index of liquid

- hydrogen

Bl oiRTODICAL: Optika i spektroskopiya, v.l%, mo.3, 1963, 438-4%0
It is noted that a knowledge of the refractive index

TEXT:e

accuracy of

- Card L/3
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" chamber photographs,:
. -device which may be used to determine the refractive index of
"liquid parahydrogen and normal hydrogen (25% para-+ 75% ortho-

,hyd:ogen)jin"the'aquiiibriﬁm—ﬁfatéiatfprossures of 1-9 atm to an

The au

ortance in the analysis of bubble-
thors describe the principle of a

"better than 12110'*. It can also be used to determine

the dilfference in the refractive indexesqof these two modifications
in a given container to better than +107%.  The device is based
‘on the fact that a plane-parallel plate (see figure) will displace
the ponint of convergence (A) of a homocentric beam by an amount
jonal to the thickness of the plate and its

" The object is a narrow slit 1 yhich is .
T illuminated by a monochromatic source 2. ~It is ipaged by a-.
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. " lens ' 3 in such a way that the converging beams pass through an @

~-i-l_evacunted vessel with plane-parallel-windows- and-then again
-+ through the same vessel filled with liquid hydrogen, In order to
ensure the necessary accuracy of determining the displacement A '
~two pairs of slits 4 and 4' are introduced symmetrically with

- - respest to the lens 3 “and define narrow beams., The latter are
~diffracted in such a way that two pairs of fringes are formed in
‘the plane of the image of the slit. A small optical wedge 5 1is
used to displace one of the systems relative to the other, The

~o7. image is observed through the microscope 6 - with the container

_,_,,“,,.,‘;,elra,cuutediandwfilléd.w\vith~->hygrosen;—~f~-—The—/refractive—'inde:c- o ds

- then given by . o —3 ) » .
-“-coa'u’/‘ A v tgfu W

' where: t is the thickness of the hydrogen layer, 2u is the angle
-betwein the axes of the diffracted beams in air “and A iF the
aneasurred displacement of the.plane of -the image. The device has
~-been used to dedermine the refractive index as a function of -
: : density and temperature at A = 5460 &,  The density dependence is
o Li.Card A/3 el I T T ' e )
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'sé"’ii;neai-,‘ while the temperaturo dependence is linear up to about - -
_"26°K axd thereafter falls off more rApidly as_the temperature A
- ~increases, . There are b figures.
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[Bubble chambers] Puzyr'kovye kamery. [By] IU.A.Aleksandrov
i dr. Moskva, Gosatomizdat, 1963, 339 p.  (MIRA 17:1)
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TiTL®: /i method for illuminating particle tracks in chambers for the visual

observation of tracks. Class 21, No. 176332
SOURCE: Byulleten"rizobreteniy i tov;arnykh gnakov, no. 22, 1965, 39

TOPIC TA3S: 1laser, particle track, coherént light ’

ABSTRACT: This Author Gertificate presents a method for illuminating the particle

1 tracks in chambers for visual observation of tracks by pulsed light radiation. To
increase the accuracy of the physical experiment, an optical quantum generator (1aser)

with confocal resonators is used for illuminating.
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TITLE: Illumination of a bubble chamber by means of a ruby laser . U

7 b
SOURCII: AN BSSR. Doklady, v. 16%, no. 1, 1965, 75~T7 and t&p third of insert
facing page 76
S
TOPICVTAGS: laser, ruby laser, laser illuminatog,'bubble chamber

ABSTRACT: A concentric-resonator ruby laser (A = 6943 &) was used to illuminate

particle tracks in a bubble chember. The experimental setup is shown in Fig. I of
the Enclosure. The resonator consisted of dielectrie-coated, concave srherical mirk
rors vith a trensmission of ~1% and 50-cm radii placed at a 100-cm distance. The

ruby rod, 75 mm long end 9 m in diameter, was pumped by 0.1-j pulses approximately
0.6 miec 1in quration from a U-kj IFK-1500 flash lamp. The laser beam was uniformli
distributed with an 2° angular divergence which was magnified by an £ = 50 mm. lens
to 20, The experiments were carried out on a bubble chamber model consisting of

& plane-psrallel plate filled with air bubbles which corresponded to & 25 cm hye
drogen bubble chamber described elsewhere (T. D. Blokhintseva, et al, Pribory 1

LI

by
i

Cord 1/3.
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tekhnika eksperimenta, no. 5, 51, 1962). The test object T was placed 50 cm from
the lens 0 and was illuminated by a concave spherical mirror Mg (radius of curvaturk
65 cm; diameter, 23 cm) placed 70 cm from 0. The laser-illuminated bubble tracks
vere photographed from a distance of V50 cm with an £ = 53 mm camera on & film with
a8 T0 line/mm resolving power. The excess light was filtered by a combination of an
interference filter at A = 694 my with a 303 transmission and e neutral filier with
an 11% transmission. The test object was photographed 5 times at different camers
angles. The results indicate that the use of & laser illumination system without

a filter makes it possible to record bubbles up to 0.06 mm in diameter in hydrogen.,
Small tubbles in larger chambers (e.g., Wilson's chamber) can be recorded at higher
generation energies. Recording at reduced energies can also be effective in cases

where low-sensitivity, high-resolution film is used for better contrast and accurac
Orig. art. has: 1 formula: and 2 figures. [¥K]

ASSOCIATION: Fizicheskiy institut im. Pp. N. Lebedeva Akademii nauk SSSR (Physies
Institute, Academy of Beciencen BSSR) 3 Moskovekiy fiziko-tekhnicheskiy institut Hos!
cow Physicotechnical Institute) 4y , , , :

ot
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Fig. 1. Diegram of eystems for illumination and photograpmr
of bubbles _ »
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GORBURIOVA, L. A,

GOREUNKOVA, L. A MA cass of elephantiasis of tls wvulva®, Trudy Srol. ios. nd, in=ta,
Vol. II, 19L&, p. 327-29.

S0:  U-43y3, 19 august 53, (Letopis 'Zhurnal ‘nykh Statey', o, 22, 19497,
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GOWBUNKOVA, Z. A.

GORBUHKCYA, Z. A. "On the problem of the serous inflammation of the liver," Trudy
Smol. ot. med. in-ta, Vol. II, 1948, p. 196-99.

S0: U-4393, 19 August 53, (Lstopis 'Zhurnal 'nykh Statey', No. 22, 1949/
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AT AT N Y - 4
GORHECVA, Z. A

GOREUNKOVA, Z. A. and RHEOVKO, L. G. WAcase of acute pancreatitis of malarial origin,™
Trudy Smol. gos. med. in-ta, Vol. II, 1948, p. 337-39.

30: U-4393, 19 August 53, (Letopis 'Zhurnal ‘nykh Statey', Ho. 22, 1949).
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GORBUNEOVA, Z.A.

Soporific effect of oxygen therapy. Sov.med,18 no,1:13-15
Ja 'sh, (MIRA 7:1)

1, Iz propedevticheskoy i fakul'tetskoy terapsvticheskoy kliniki

Smolenskogo meditsinskogo instituta i kafedry patologicheskoy

fiziologii TSentral'nogo instituta usovershenstvovaniya vrachey.
(Oxygen-~Therapsutic use)
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GONBUNKOVA, Z.A., kand.med.nauk

R AT FTu N

Method of oxyhemometric investigations during oxygen therapy in
oxygen tents. Teran, arkh, 29 no,8:24-31 '58. (MIRA 11:4)

1. Iz kliniki propedevtiki vnutrennikh bolezney (gav,-dotsent Z.A,

Gorbunkova) Smolenskogo meditsinskogo instituta,

(OXYGEN, in blood,
determ. in oatients in oxygen tents & during oxygen

ther. (Bus)
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GORBUNKOVA, %.A., dotsent

s e

Method for preparing various oxygen concentrations for use in
oxygen tent therapy., Terap, arkh. 30 no,11:10-15 N '58 (NIBA 12:7)

1. Iz kafedry propedevtiki vnutrennikh bolesney Smolenskogo medit-
sinskogo instituta,
(OX YORN-~THRBAPEUTIC USB)
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GCRBUNKOVA, ZQAQ

- Oxyhemometry as a method for evaluating the effectiveness of oxygen
therapy in patients with chronic cardiopulmonary insufficiency.
Terap. arkh. 32 no. 4:63-72 S 160} (MIRA 14:1)

(PULMONARY HEART DISEASE)  (OXYGEN THERAPY)
(BLOOD—~OXYGEN CONTENT)
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_ GORBUNKOVA, Z.A.,_dotsent

ts

Curves of oxygen saturation of the arterial blood and 1
diagngs:ic ggniﬁcance in the evalmation of the effectiveness

of oxygen therapy in patients with arterial hypoxemia, 'f;;;ﬁ. 5)
arkh. 33 no.4t31-42 '6l. 148

1, Iz kafedry propedévtichaakoy terapii Smolenskogo meditsinskogo
instituta.
( ANOXRMIA) (OXYGEN THERAPY)
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GORBUNOV, A.

—-_'——_____—_’——
Outlining an overall plan of sanitary measures, Okh.truda.il sots.
strakh. n0.1:70-71 Ja !60. (MIRA 13:5)

(MEDICINE, INDUSTRIAL)
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< GORBUNOY, 4.

Be thrifty in dispensing vacancies for medical treatment. . Qkhr.
truda i sots. strakh. 3 no.7:136-37 J1 '60, (MIRA 13:8)
(Ivanovo Province—labor and laboring classes—-Medical care)

L e e
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MALYKHIN, V. (Leningrad); GORBUNOV, A. (Leningrad)

Fruit of a routine approach, Okhr,truda i sots.strakh, 5
no,12:27-28 D 162, (MIRA 1632)

1. Spetaial'nyje ¥orrespondenty shurnala "Okhrana truda 1

tsial'noye strakhovaniye",
ao-. 1.“\03'_ (Leningrad—-Medicine, Industrial)

N

\

e\
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RBUHQI,_A.\
Is this the way;to serve patients? Okhr, truda i sots, strakh, 4
no.3 25=26 Mr '61. . A (MIR.A 14:3)

.
1. Spetsial'ny-y korrespondent ghurnela "Okhrana truda i sotsiall-

noye satirakhovaniye" g. Pyatigorak.
(Patigorsk—ﬂealth resorts, watering places, etc.)

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516110012-4"



SCTBULCY, A,

ath of conbinuous growth, Okhr, truda 1 sove.
strelkh, 4 no,0:3-5 S 61, (MIRA 14:10)
R (Insurance, Social)
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GDORBUNOV, A,

T T

Lo

Toward new milestones, Mest. prom., i khud, promys. 2 no,9:5 S *61.
(MIRA 14:11)

1. Direktor moshginskoy fabriki "Krasnaya zvezda", g. Mozhga,
Udmurtskoy ASSR,
(Udmurt A.S.8.R,~—Woodworking industries)
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-
LINEVA, A., damokhozysykaj PLOTMIKOVA, A., lifter; YEGOROVA, N.;
GANTSEV, M., slesar'-montazhnik; GOREUNOV, A,

In order to k*p in a good mood, Zhil’.;koin.khoz. 12 no,6130-31
Je 62, ) (MIRA 15:12)

1. Zavedyyushchays priyemnym punktom "Akajemgorodka" (for
Yegorova) 2. Vostoktekhmontash (for Gantsev), 3, Direktor bani
1 prachechnoy No.3 g. Novosibirsk (for Gorbunov).
(Novosibirsk—Baths, Public) ’
(Novosibirsk—Laundries, Public)
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SALTYKOV, V., podpolkovnik; GORBUNOV, A., podpolkovni.k

So firing in the mountains may be accurate. Voen.veot-(lézRA 15:8)
108 .8 "62.
no-9 :%gitiggery, Fleld and mountain)  (Mountein warfave)
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-
YEGCRSHIN, N.A.;‘\SBI‘:RSHEN', F.M.; SMIRNOV, A.N.; GORBUNOV, A.D.;
YEGOROV, V.P. VASIL'YEV, A.V.; KOLOMEYTSEV, K.N.; KOLEGOV,
V.A.; KASATKINA, N.P,, red.
! _

[Mecbanis'mg,_,.fo: lumbering eampsj .from work practices of the
construction office of the Chusovskoye Logging Camp)] Mekhanie=
my dlia lesozagotovok; iz opyta raboty konstruktorskogo biuro,
Chusovskogo lespromkhoz‘. Moskva, TSentr.nauchno-isal,in-t
jnformatsii i tekhniko-ekon.issledovanii po lesnoi, tselliu-
lozno-bumazhnoi, derevoobrabatyvaiushchei promyshl, i lesno-
.mu khoz, 1963. 21 p. -« (MIRA 17:4)

7
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P N P . o v
SO LUNLY, P - ¥ Gorbunov, A. B, On a Yiethod for 8btaining cstimates of |
. ; the solution of a system of ordin; Y linear hotnogencous |
‘/ differential equations, VestnildMoskov. Utiiv. Ser. Fiz.- |
" Mat, Estest, Nauk 1950, no. 10, 19-26 (1950).  (Russian)
Consider the system of linear homogencous differential

Hathamatical Reviona equationsdx/dt= E(Dx in which fis time, x is a real nevector,

Vol. 14 No. 8 .and E@) is a square matrix of nth order, the clements of
. . 13 . . . .

Sapt ., 1953 -which are real, single alued, and continuous functions of ¢

in the interval 0<41< . By the method of suceessive ap-
.proximations one may obtain a bound for the components
iof the solution in any interval 0 </ <. But this bound goes
ito infinity as 7 goes to infinity and thercfore is dot suitable
‘fnr problems which are stable in the sense of Lyapunov.
{The object of this paper is the derivation of a formula which
;provides a bound more closcly approximating the actual
‘hounds for the case where x oscillates without increasing
jindefinitely. The author succeeds in finding a formula for
‘such a bound provided it is possible to sclect a positive
~definite quadratic form in the compaontents of v which
_satisfies certain conditions. wedov

Analtsis
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GORBUNOV, A. D.

Gorbunov, A, D. (Mathematics) OConditions of the monotonous gtability of a system
of common linear uniform differential equations. P, 15

Chair of Differential equations
Jan, 11, 1950

SO: Herald of the Moscow University (Vestnik), Serles on Phyeical, Mathematical
and Nataral Scliences, No. 2, Vol. 6, No, 3, 1951
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GCRBUNCV, A. D.

i ) incar avete: o of wniforn
A. D. Gorbuncv. Certsin solvticen proverticn ol conon lincar osyste: s of vnift
s & L]
dirfercntinl eguetions. Fo 3

Chair of Differential Equations, March 5, 1951

i hysi fithemsties 1 Naturel Sciences
50: Hersld of the Moscow University, Serins of Fhysics-tnthemstics and Nainrel quC s
No. 4; Yo. 6, 1951
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GORLLNGY, &, D.

USSR/Mathematics - Differential Equations Sep 53

"Conditions for Asymptotic Stability of the Full
Solution of 'a Bystem of Qrdinary Linear Homogeneous
Differential Ecp.xat;ions,“‘wA= DB, Gorbunov,/Chair of
Diff Eq :

Vest Mos Univ, Ser Fizikomat i Yest Nauk, No 6,
P k9-55

The article considers conditions under which the
Lyspunov sufficiency conditions for asymptotic
stability can be transfomed into necessary and
sufficient conditions for asymptotic stability of
the null solution. The following theorem is proved:

275185

Aeonjugagi quadratic form g(t;x) relative to the

In orger that the null solution of & system of the
type 38 = L(t)x possess Lyapunov asymptotic stabil-
ity, it is necessary and sufficient that there exist
a positive definite guadratic form G(t;x) with con-
tinuously differentiable .cefs, such that the

system gF = L(t)x 15 essentially negative in the

interval -oo¢t<{+oo for which the integral
-jfo W ¢ (t)dt converges. Presented 18 Mar 53.
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T
GORBUNOV, A.D.

Conditions of asymptotic stability in the sero

method
homogeneous differential equations, Vast,Mosk oiss s 1mle 14

«un.8 no.9:49-55 s 153,
(MIRA 6:11)

1. Eafedra differontsial'nykh uravneniy.

(Differential equations, Lin
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G(RBUNOV’ Aa Du

USSR/Mathematics - Differential equations

Card 1/1
bAuthor

Title
Periodical

Abstract

Institution

Submitted

APPROVED FOR RELEASE: 06/13/2000

Pub. 129 - 3/25

Gorbunov, A. D.
A S R A

FD-668

Evaluations of the coordinates of the solutions to systems of

ordinary linear differential equations

Vest. Mosk. un., Ser. fizikomat. i yest.
27-32, May 1954

nauk, Vol. 9, No. &

Continues his earlier exposition (ibid. No. 12 ; 1952) of certain

properties possessed by the solutions to
linear differential equations of the typ
where t is the independent real variable
column, I(t) is a square matrix of the n
a matrix column.

Chair of Differential Equations

January 28, 1954

CIA-RDP86-

a system of ordinary
e dy/dt=1 (t) y+ £(t),
time, y 15 & matrix
-th order, and f(t) is

00513R000516110012-4"
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Certain problems in the qualitative theory of ordinary linsar

uniform differential equations with variadble coefficients.

Uch,zap.Moak,un, 165:39-78 ‘54, (MLRA 8:2)
(Differential equations, Linear)
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e R A TR A S ) Jﬂ"\ﬂﬁmﬂ" o T T R O
of stiuliois of a syslews of ordinsty linear hanfggx%z:ﬁ::g
d:ELtraxnal equations |l Vestailr Moskov, Uiy T
(1955]. 75072, 7-13. (Russian) '
CJn*n a hﬁmﬂgefnéazm. linear “system ) ¥=A0: !
ii;"]’i l "L ¥a), xsiwse‘coefﬁdcnts are feal continuo{:s'
b g:; L(.‘(%ux;gzimns of £in [0, 4 o2), the author considerm
= Wl Lis previous papet [sume Vestnik 1950 n 0, ¢
19-25; MR 14, 751), a quadratic forn e 19

Gt x)=3 dnlhexy (da=d ).
which is pasitive definite for ' Vi ]
;:éents are cuntinuons bounded %:Q;il ?fzcxlxct‘iyc}ln?eafwff& ‘
{ .tfoo) H £, x) denotes the usual derivative of G
{g; ten in te1ms~of the system {?), and sig{r), Nolr) denote
5 1 wifhml“mmum and the maximum of glr, xg for all real ¥
th Glr, x):=1, then the author proves tho fallowing

| estimatss of the Lvanunoy 31 } :
nontrivia) soimionsy;?l)ug?('gm rimbers =ls{]) of the

{a) s {41z km sup i1 j:’ n{r}dr,

U O s e [,

wherclﬁruéuﬁﬁéiaﬁeﬁaﬁ-ﬁ"{ >, and wli) is the l
! upars ta ; Ol:,aﬂd o .
121}1\1;2 1;;*;1;3};?3: {?mcrs of A{f}={4, 3] diﬁ;_x{g;; g:w&?{;’ \\”

mant ef A{f). Useis made of resubs of ¢ er (e x
f by the same nuthor, J.rf‘iﬁi ‘;Tf:?: i baper j \\{i‘ ‘

vafds Tud . N
e Y o i
/; i

¥
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G'DRBUNOV. A.D.; BUmx' B.M.
BTN SIACHE S S

Difference method for solving a nonlinear Goursat problen,

.un.Ser. mat, mekh, astron, fiz. khim. 12 no,4#:3~8
Yg;t. Mosk,un.Ser ( 11:5)

* (Difference equationse)
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'  AUTHOR:
TITLE:

PERIODICAL:
ABSTRACT:

Card 1/2

BUDAK,B.M., GORBUNOV,4.D. 20-4-3/52

On the Difference Method for the Solution of the Nonlinear
Goursat Problem (0 rasnostnom metode resheniya nelineynoy
zadachi Qursa). . -

Doklady Akademii Naul, 1957, Vol 117, Nr 4, pp 559-562 (USSR)

The authors use the Difference method for the solution of the
Goursat problem

“xy - f(xsy’“'“xvuy)v

u(x,0) =p(x); 0£x%1; u(0,y) =W(y), 0<y <13 \Y(0) =y(0)
for an arbitrary right side f(x,y,u,ux,uy) which only in the
region of definition 0(:61’:, O‘yg_ly, lu-u°|§1n,

o o :
l“x-ux Islux ' luy'uy"luy is assumed to be continuous in all

argumentg and in u, L it is assumed to be sufficiently

smooth. The functions \P(x) and Yy) are continuously differentiable
With the aid of a general criterion of convergence it is stated
that if f satisfies the Lipachitz condition in u and “y s then
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* On the Difference Method for the Solution of the Nomlinear 20-4-3/52
Gomreat Problem

the problem has a continuously differentiable solution. If
the Lipschitsz ocondition ie satiafied also in u, then the
solution is wunique. For the case that f, \p'(xs a.ndﬂ,r'(y)
satisfy the Lipschitz conditiom in all arguments, the error

is estimated by the steps in x and y and by the maximal values
of the functions and their derivatives and by the Lipschitsz
constant. Finally the results are extended to a system of
equations in the m-dimensional spaces

3 Soviet and 3 foreign references are quoted.

ASS0CIATION:Moscow State University im.M.V.Lomonosov (Moskovskiy
. gosudarstvennyy universitet im. M.V.Lomonosova)

FRESENTED: By S.L.Sobolev, Academician, 31 May 1957

SUBMITTED: 31 May 1957

AVAILABLE: Library of Congress

Card 2/2
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AUTHORS:
TITLE:

PERIODICAL:

ABSTRACT:

Budak, B.M., and Gorbunov, A.D. S0V/55-56-1-2/33

On the Converxence of Some Difference Methods for the Equations
y' = £(x,y) and y'(x) = £[x,5(x),7(x- ¢ (x))] (0 akhodimosts
nekotorykh konechno-rasnostnykh protsessov dlya uravneniy

y' = 2(xyy) 1 y'(x) = f[x,5(x), y(x-€(x))])

Vestnik Moskovskogo universiteta, Seriya fiziko-matematicheskikh i
yestestvennykh nauk, 1956, Nr 1, pp 23-32 (USSR)

Given the problem
(1 vt o= £(x,7),

(2 ' y(x,) = 3, (x,17,) €6.

The approximate values ¥y of y are obtained from the difference
equation .

e n
(3) igociyk_i = BPfa fmf(x), xexgn,
where the initial conditiona are presPribed by
(4) Yy = 8(11)' :

where g(x) is a continuously differentiable function changing with h.
Furthermore the difference equation
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On the Coavergence of Some Difference Methods for the S0V/55-58-1-2/33
Equations y' = f(x,y) and y'(x) = f[x,y(x),y(x- T(x))]

m-1
(5) 1§>( o +eoat &) ‘P(xk-i)v = hy(x,)
is considered, where ’Y(xk) is defined and finite in the points

e "'\(l- max hy(xk)l . Let the solution of (%) be written in the
form Cx - hBh’Yk, wh»ere Bh is & linear bounded operator,

h-1 -x, .
th" = max 2! ,x.ki| o By .[ n ],’ x—ki is determined by a
Oékéﬂh i=o

fundamental solution of the homogeneous equation (5). '
Theorem: Let the coefficients of (3) satisfy the conditions

2 3 3
£, =0, (R +ee.t+0C) = £ o.
i=0 1 i=0 ° . i=o0 Pi

For the uniform convergence of the difference process defined
by (3) it is necassary and sufficient that "Bh is uniformly

bounded in h, that the absolute values of the simple roots of

Card 2/3
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On the Convergence of Some pifference Methods for the SOV/55-58-1-2/}3
Equations y' = t(x,y) and y'(x) = f[x,y(x).Y(x-'C(x))]

n-1 a-1-1
iZ' (0‘0"“‘"‘*1)7‘ =0
=0 :
are smaller or equal to one, and that the absolute values of the
pultiple roots <1. ,
The exactness of the difference method is estimated.
There are 10 references, 7 of which are Soviet, 1 German, 1 Swadi:

and 1 American.

ASSOCIATION:Kafedra nstematiki dlys fisicheskogo f-ta i kafedra vychiulitel'n
matematiki mekhaniko-matematicheskogo f-ta (Chair of Mathematics
of the Dept.-oriiysics and Chair of Numerical Mathematics of the

- - Dept. -of Engifisering Metheuslcs) -~
SUEMITTED: June 14, 1957
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AUTHORS Gorbunov, A.D. and Budak, B.M. sov/55-58-3-1/3o
TITLEs The Method of Straight Lines for the Solution of a Nom-

Linear Boundary Value Problem in & Curvilinearly Bounded
Domain (Metod prysmykh dlya resheniya odnoy nelineynoy
krayevoy zadachi v oblasti s krivolineynoy gradnitaey)

PERiODICAﬁ Vestnik Moskovskogo universiteta;Seriye putematiki, mekhsniki,
astrondmii, fizikl, khimid, 1958, Nr 3.pp 3-12 (USSR)

A3STRACT: 4ne method of gtraight lines already applied for seversal
' times by the authors [Ret 1-3] is used in order to prove
the existence, uniqueness und continuous dependence on the
boundary  conditiomns’ of the solution of the following
-boundary value problem & A scontinuously differentiatle
solution of the equation u . = f(x,y,u,ux.uy) is to be

found which satisfies the boundary conditions u(x,;g{x)) =
= P(x), OSx &1} u(0,¥) - y)» 0$y$1y , Here £ 18

defined and continuous in T 0gx&Lly, g(x)$y$1y¢
lu} <1, \ux\slux, \uy\sluy and satisfies the Lipschits
conditions with respect to' uy and L g'(z)>0 for

card 1/2
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The Method of gtraight Lines for the Solution _ sov/55»55-5_1/3o
of a Non-Linear Boundary Value Problem in & Curvillnea.rly Bounded Domain

0&x €1, g(0) = 05 & (x) - continuous, P! (x), ' (¥) - oon~

tinuous; the upparboundawf the absolute values of ¢ ¥
atc. furthermere satisfy certein inequalities.
There are 3 Soviet raferencese
ematiches-

A5SOCIATION: Kafe&rr-vyehivlite*l'noy'matematiki mekhanikoa-mat
kogo £-ta i kafadra’matqmatiki'fizicheakogo s.ta (Chair of
Couputing. Mathematics of the Mathematioa‘l-uechanioal Dapecte
ment - and Chair of Mathematios of the Phyeical Pexackwent !

4UBMITTEDS July 17T 1957

-
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AUTHORS s Budak, B.M.,and(corbunov, A.D. SOV/55-58-5-2/34

TITLES On the Difference Wethod for the Solution of the Cauchy

Problem for the Equation y' = f(x,y) and for the System of

Equations x| = X; t,x1,...,xn), { = 1,000yn, With Dis-

continuous Right Sides (0 raznosinom metode resheniya zadachi
Koshi dlya uravneniys y' = £(x,y) i dlys sisteny uravneniy
Ii = Xi(t,x.',...,xn), i - 1,0--,”. 8 razryvnymi pr&vymi
chastyami)

PERIODICALS Vestnik Moekovskono universiteta, Seriya matematikl, mekbaniki,
astronomii, fiziki, ¥himdd, 1958,8T 5)PP T - 12 (U8SR)

ABSTRACT: Let the Cauchy problem y' = £(xy¥)> y(xo) =y, be set up,
where £(x,y) is defined in [x-x | €4 ly-y | <B and along

certain singular curves guffers jumpe in this rectengle, while
it is uniformly continuous within each partial domain and
satisfies the Lipschitsz condition in y. The Eulerian polygonal
curves are constructed and their convergencse to the sought
gulution, the unigueness of the solution and the continuouns
dependence of the solution on initial values and parameters
card 1/2 '
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On the Difference Method for the Solution of the 50V/55-58-5-2/34
Cauchy Problem for the Equation y' = f(x,y) and for the System of
Equations x} = X ($9XgpoeosX )y L = 1yeeayny with Discontinuous Right
Sides i 1 1 n

is proved. The same results are obtained for the system of
equations mentioned in the title.
There is 1 Soviet reference.

ASSOCIATION: Kafedra matematiki fizicheskogo fakul'teta i vychislitel'noy
matematiki mekhaniko-matematicheskogo fekul! teta (Chair of

Mathematics of the Physical Department and Chair of Computing
Mathematics of the Mechanical-Matnematical Department)

SUBMIRTEDs June 23, 19568
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4
1644y 1. 3400 14,5900  1(,6500. S0V/155-58-6-5/36
AUTHORS: Gorbunov, A.D., Budak, B.M.
. : .
TITLE: On the Difference Method for the Solution of the Caunchy Proble
: for the System. of Equation%;xi = xi(t’x1""'xn y(@ = 1yeeeil

With Discontinuous Right Sides

PERICDICALs Nauchnyye doklady vysshey éhkoiy. Fiziko-matematicheskiye nauki
1958, Nr 6, pp 25-29 (USSR)

ABSTRACT: The authors consider the Cauchy problem
(1) xi = Xi(t,x1,...,xn) 4 = 1yese90

(2) x,(t,) = xg

where the Xi can be discontinuous. They investigate existence-

’ i bd 1,..-,“

and uniqueness theorems and the continuous dependence on the

4nitial conditions. The existence theorem is proved with the
aid of the Eulerian method of differences which is applied as’
a homogeneous difference scheme ignoring the position of the
discontinuities. The velooity of convergenoce of the Eulerian

card 1/2 o
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On the Difference Method for the Solution of the SOV/155-58-6-5/36
Cauchy Problem for the Systemof Equations x = )(i(t,x1,...,::n yi=1,.4yn

with Discontinuous Right Sidea ct
polygones is investigated. Altogether three theorems are proved.
There are 6 references, 5 of which are Soviet, .and 1 Italian.

ASSOCIATION: Moskovskiy gosudarstvenny universitet imeni M.V. Loronosova
(Moscow State University imeni M.V. Lomonosov)

SUBMITTED: September 17, 1958
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AUTHORS Budak, B.M. and Gorbunov, A.D. 20-118-5-2/59

TITIE: Straight-Line Method for the Solution of & Non-linear
Boundary Value Problem in a Domain With Curvilinear Boundary
(Metod pryamykh dlya resheniya odnoy nelineynoy krayevoy za-
dachi v oblasti s krivolineynoy granitsey)

PERTODICAL: Doklady Akademii Nauk,1958,Vol 118,Nr 5,pp 8568-861 (USSR)
ABSYRACT: The authors consider the equation
(1) Uy " £ (x,y,u,ux,uy)

in the domain
G s 0$x$lx ’ 8(‘)‘!41}, y jul élu !(nx|(1uxo ‘?yl‘l'uy ’

where g(x)>0 for 0&x¢1  and g'(x) 30 is continuous.

It is assumed that f is continuous in G and satisfies the
Lipachitz condition with reapect to u_ and uy. A continuous-

1y differentiable solution is sought which satisfies the boun-
dary conditions

(2) u(x,s(x)) = J(x) , 0¢x G?’x i u(0,y) "“P(}') 0‘Y<1y

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516110012-4"
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Straight-Line Method for the Solution of a Non-linear 20-118-5-2/59
Boundary Value Problem in a Domain With Curvilinear Roundary

where ¢'(x) and “'(y) are continuous and My + 2MNy <1,

M'f' + M*,Mg, (.lux, Mq&lu, My <1uy y Wwhere MNy,... denotes
the upper bound of the modulus of ¥, ...

Under these assumptions the existence of at least one solu-
tion is proved with the aid of the straight-line method. Un-
der additional conditions the uniqueness and continuous depen-
dence on the boundary conditions is shown and the error of
the approximative solution is estimated. There are 3 Soviet
references.

ASSOCIATION: Moskovskiy gosudarstvennyy universitet imeni M.V.Lomonosova
(Moscow State University imeni M.V. Lomonosov)

PRESENTED: July 17,1957, by A.A. Dorodnitsyn, Academician
SUBMITTED: July 8,1957
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 GORBUNOY, A.D.;BUDAK, B.N,

Stability of computationprogesses oocurring in solving Gauchy's
problem for the equation dy d,lafﬁi )by means of multiple-point
difference methods. Vest, Mogk, un, Ser, mmt,, mekh., astron., fiz,,
khim, 14 no.2:15-23 '$9 (MIRA 13:3)

1, Eafedry vychislitel'noy matematiki mekhaniko-matemmticheskogo
falml'teta 1 mtematiki fizicheskogo fakml'teta Moskovskogo gosuniver-
siteta, .

(Differential equations)
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AUTEOR: Gorbunov, A.D. and Budak, B.M. (1ioscow) 20-119-4-5/59

e e e e

TITLES On the Convergence of Some pifferent Processes for the
Equations y'=f(x,y) end ! (x)=£ (x,¥(x) ,¥(x-T(x)))
(o skhodimosti nekotorykh konechnoraznostnykh protsessov dlya
uravneniy y'=f(x,¥) o g (z) = (x,¥(x) ,¥(x-T(x)))
PERIODICALs Doklady Akademii Nauk, %g]'. 119,Nr 4, PP 644-647 (UsSR)

ABSTRACT: Let the equation y' = f(x,y) and the initial condition
y(xo) =¥ (xo,yo)é(} be given. Let ¥, denote the appro-

simative velue of the ordinate y(x;) of the solution in the
points x; = x, + ih. .

Theorems If & diffefence process defined by the equation -

o
&, Y4 ™= B g{: 8.t - -
éi k-1 = {*kpe -1 , f\1 .f(xj,:yj)

converges, then the following conditions are satisfieds

vé.;iao %'5 t&37£81/0

im0 J=0 i=0
card 1/ 2 '
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16(+) v
¢ AUTHORS: Budak; B.M. and Gorbunov, A.D. S0V/20-124-6-3/¢5
TITLE: On the S5tability of the Calculation Processes Arising in

the Solution of the Cauchy Problem for the Equation dy/dx=
=f(x,y) With the Aid of Multipoint Difference Methods (0b
ustoychivosti vychislitel'nykh protsessov, vorzrilnvinchehikh
nri reshenii smoa~ctoch- ‘hnyn veznentigrd vocel 3o Tl
Rocll tym wravneniya Jy/ix = 2(x,y))

PERIODICAL: Doklady Akademii nauk SSSR,1959,Vol 124,Nr 6,pp 1191-1194(USSR)
ABSTRACT s The approximative solution of the problem
(1) y'= £(x,¥), (2) y(xo) =¥

is sought by means of the difference equation
n

m
(3) ]%diyk_i= hlgosifk+1-i 3 fj" f(xj’yj)

for the initial conditions
(4) yo" g(xoyh) ] yi= g(xi,h).

If X is the clas of the admissible functions f(x,y).and
Card 1/2 R(K) a certain method according to which the approximative

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516110012-4"
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On the Stability of the Calculation Processes SOV/20-124-6-3/55
" Arising in the Solution of the Cauchy Problem for the Equation
a;7/dx=f(x,y) With the Aid of Multipoint Difference Methods

solution y* is found with the aid of (3) and (4), then
the totality (3),(4),R(K) is denoted as caloulation pro-
cess which arises in the solution of (1)-(2) by means of
the difference method. In a very general way the "con-
vergence of the caloculation process" and its “stabhility of
order k" is defined. In five theorems the relations
between (uniform) convergence, the stability of order
zero and one and the errors are formulated without proof.
There are 6 references, 5 of which are Soviet, and 1 is
Swedish.

ASSOCIATION: Moskovskiy gosudarstvennyy universitet imeni M.V.Lomono-
sova (Moscow State University imeni M.V.Lomonosov)

PRESENTED: November 5, 1958, by 5.1, .50bolev, Academician
SUBMITTED: November 3, 1958

Gard 2/2
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EUDAK, B.M.; GORBUNOV, A.D,
Many-point difference methods of solving Cauchy's problem for
the equation y' & £(x, y). Vest.Mosk.un,Ser.l: Mat., mekh.
16 no.4:10-19 Jl-Ag '6l, (MIRA 14:8)

1, Kafedra matematiki fizicheskogo fakul'teta Mbskovskogo

gosudarstvennogo universiteta,
(calculus, Di_t‘f_erential) (Differential equations, Partial)
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28659
l4d.2400  /6-39v0 [(.4500  8/020/61/140/002/004/023
— c111/0444
AUTHORS:: Gorbunov, A. D., Budek, B. M.
TITLE: Multipoint difference methods for the solution of

Cauchy's problem in the case of the equation y'=f(x,y)
PERIODICAL: Akademiya nauk SSSR. Doklady, v. 140, no. 2, 1961,

291-294 _
TSXT: The Cauchy problem /
y' = £(x¥), (x,y)E G, 6 a donmain (1)
y(x,) =y (x,» )€ 6, (2)
i3 to be solved approximatively by replacing it by the difference
p:roblem
m n
Z d'iyk-f-l = h Z ﬂif(xk-i»i,yk-i-i)’ xj-x0+jh’ h> 03 (3)
=0 i=0
N Y(xi)t 1=0,1.00y q-1 (4)
Card 1/6
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28659
5/020/61/140/002/004/023
Multipoint difference methods for the ...C111/C444
where q = max(m,n) is the order of (3). Let f(x,y) belong to the class
(A') if it is continuous in G and satisfies the Osgood condition in y.
Let d'i = y(xi) - ¥;- Definition: The difference method (3), (4) con-

verges unconditionally in the class (A'), if under arbitrary convergen- .~
ce to zero of max |d‘i| for every f(x,y) € (A') an interval

0 i€ g-1 -
x, < x < ':'c'f exists such that Cri"* Ofor h>0, qgei= T, s Wwhere

xf-x

T, = [ 5 O]-—-;- sign (n-m)0[1 + sign (n-m)] .

Theorem i: In order (3), (4) to converge unconditionally in (A') it is
necessary und sufficient that

m m n .
Zo(iao, Zioci-aZ(!i,éo; (5)
i=0C i=0 i=0

card 2/6

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516110012-4"



"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516110012-4

28659

'8/020/61/140/002/004/023
Multipoint difference methods for the... C111/C444

that all simple roots of the characteristic equation

m-1 m .
> 2. Ao (6)

i=0 Jj=i+1 /Y
hivea modulus = 1 and that all multiple roots of (6) have a modulus
< 1.
1 yi* is the approximative value of Yy obtained by round-off and if
m n
' L3
V= Z %43y -h 1§o REACHRLEY

i=

then the stability of the computation process is secured, if' the
K < 0(h) for h = 0 is satisfied (Theorem 2).

Lot f(x,y) & (a"), if f(x,y) satisfying the Osgood condition in both
arguments. Let D, = y(xk) - y;(' .

Theorem 3: If all roots of (6) have a modulus < 1,f(x,y) & (4") and
Cerd 3/4

condition (7) |X
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28659

S/020/61/140/002/004/023
Multipoint difference methods of the... C111/C444

(5), (7) are satisfied, then outside of an arbitrary small neighborhood

of X = X,
AD ‘
—= 3 0forh >0 (8)
for an arbitrary convergence to zero of max ,'Dk ' « If hesides

0= k< g-1
Al)k/h—) 0 forh > 0, k = 0y1,.4., @ - 2, then %8) holds for

0 s k < Tn. Theorem 4 brings estimations of IDk l for the tase that

f(x,y) in G satisfies the Lipschitz condition with respect to both
arguments (f(x,y)& (B )). Similar estimations for the case that the
derivativea of f(x,y) gatiafy certain Lipachitz conditions are brought
in theorem 5. In conclussion to theorem 4 and 5 in certain cases there
follows the uniform estimation |D,_| < O (h®). In theorem 7 the spectal

equation (3)

Card 4/6
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28659

5/020/61/140/002/004/023
Multipoint difference methods of the... C€111/C444 o

m-1 - m
Viem = 2 OV TR S B f(x g0 Ve )

i=0 S i=0

where fy(x',y) = 0, is considered. The theorems 8 and 9 contain a

posteriori estimations. Let O(x) = J'(x) - £(x,¥(x)), where y=y(x) is )(
the equation of the polygonal line which connects the points

(x;09,%)s £ = 0,1,000 40 Let D(x) = y(x) - F(x),
FP () = [ry) - 27Nyt - 707 7
8(x) for é(x)) 0, 0 for 5(x) >0
- - Aé‘ x) = -
6" {0 for é(x) <0, ) {Qx) for @ (x) <0
' Then it holds: ‘ ' |

Theorem 8: For D(x) there holds the estimation -
Cari 5/6
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28659
’ 8/020/61/140/002/004/023
Multipoint difference methods of the ...C111/CA44
X

| _..D(x:)]é | D(xo‘)l e:;p [S F(D)(g)d§]+' é ('?)exp[ g F(D)(E)dE ]d*r)
'06 . x, 7 -

There are .7 Soviet-bloc .and 2 non-Soviet-bloc references. GK(/

The reference to English-language publication reads as follows: V. E.
Miln, Chislennoye resheniye differentsial'nykh uravneniy, JL, 1955
Eﬂumerical.solution of differential equationsy] .

ASSCCIATION: Moskovskiy gosudarstvennyy universitet imeni M.V,
Lomonosove (Moscow State University imeni M.V.Lomonosov)

PRESEHTED _ April 7, 1961, by S. L. Sobolev, Academician
SUBHITTED: April 7, 1961 '

. (10)

 card 6/6
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i AUTHORS: - - T1khonov, Ae N., Gorbunov, A. D. (Hopcow)
: \—-—_—-\ - . DL
. S
TITLE: ' e§%mptot1c ‘estimates of error for a method of the Runge-xutta Y

) PERIODICAL: 3Zhurnal vychislitel 'noy matamatiki i matematioheakoy fiziki,; :
! n R , Ve 3’ no. 1’ 1965, 195-197 5 . X - . i

.}TEXT:: Apprqxlmate eolutions of the Cauch& problem % ' 7 :”' : ﬂ; §/”
‘dy/ax = £(x,¥)y ¥(x,) = ¥, I () V.

by means of a formula of the Runge-Kutta type are oonaidered. It is N : ;
shown that the error aatiafiea the inequality : . o |

“’““H{ "1 O(hd)[.ﬂf exp, NLd - §«+ O(h)]. - el \ -
if the function f is continuous and has continuous derivatives of the a-th
order. Asymptotic expanaiona of the error are derived.

! SUBMIT ED' Apnl 9, 1962
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TITLE: - :  An approximate solution of the Cauchy problem for ordinary differential
-+ . equations with a preassigne_d mzmber-fo'f exact signs. I T

- PERIODICAL: Zmnurnal vychislitel'noy-matematild i matematicheskoy fizild; v, 3, Mo, - T
S .2y X963, 239-253 LIl L PR

i

© TEXT: © + The bilateral difference method by Ronge~Cutt for the approximate
‘-solution of- the ordinary-differential-equations-sllows a simple and exact estimate
- .of errors 'and is easier than the similar method by Adams since it doss not contain -
~-. the "injtial section.®-. The present-paper-investigates-the abovementioned meathod - — ———
. for the cise of first order differential equations with an emphasis on the particu= - -
larities related to approximate quadratures (the approach follows three steps: the
evalvation of the quadratures, Cauchy'!s probler for one equation, and Cauchy's prob-
lem for-a:system of equations). -The authors derive the bilateral methods for the
- first, setiond, and third orders Each pair of ‘ejuations depends on two parameters
whose choice specializes the method to suit any particular problem, Using the com~
—puter Strola of the Moscow State University Computing Center, the authors numerical~
" ly ealeulated tables for the functions (1) y' = y, y(0) = L with the third order
methed; (&) y' = -y/%, y(1) = 1 with the second order method; (3) the Fresnel

a
i
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ZAn. approm!ate solut:_on eEeEe —}-J—»«f -~w~ s :/' SR S

{; m‘begral uel:mg the third. order method witlr
: 8.9t‘ -

5 .

dx/ (l + x) with a preass:Lgned accuracy and two exact s1gns°
: f 7 tha.nk A, N.LT:LLhonov and I. S.

a- hmi‘bing -error -of 6*10—8 nd (4) rv_w_,,:,.,,f,, ,,

The authors

R g BBI'B in’:or,thej:'interest_ . ,There ‘are 7 tables, T,
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ACCESSION HR: AT4D47142 8/0000/64/000/000/0135/0148

AUTHIR: CGorbunov, A, D,{Mossow); Popov, V. N,{Moscow)
. ez ; "?ﬁﬂﬁﬁmwﬁ 3
: TITLZ: Adams~type methods fay an approximate solution of the Cauchy
r tnary nifferential equations with delav

problen fo

\y
SOURZE: Chislenany?®*ys metody® resheniya differentsial’ny®kh { inrsgrai’:
nv?2k 1y uravneniv { kvadraturnv®fve formulv* (Numerical methndu nf aoiwv-
ing d4itfferential and {ntegra}l eguations and cusdrature 171X a e
sboralk statev. “oscnw, lzd-vo Nauka, 1964, 135-148

TOP1- TAGS: Cauchv problem, generallzed Adams formula, differenzial
equarion with delav. spproximate method
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ACCESSION NR: AT4047142

where £ 18 a sufficiantly smooth curva defined in a certain closed ,
domain of three-dimensional space, . 1{x) {(delay) is a given pos’*ive ..
#ind sufficiently smooth function,and 9p(x) is a sufficiently snooth
function defined on a ecertain set of initial values. It i3 pointed
: put that thers is some pozsiblity that the approximate sointion ¥x)
»'has wank discontinuities (discontinuitles of the first kind of its
i derivative) and, therefores, "high accuracy” formulas of the Adams or
Runge-Xutta *ype can not be applied directly to the solution of this
problem, and certaln medifications of these formulas are necessary.

: Formulas for interpolating a function with discontinuous derivatives

are derived which sarve as the babis for constructing generalized
formulas of the Adams- type,and the algorithm of their application to
I'the aplubion af thergliven problenm” is presented, -ft-is-strespod that « -
i-the method_developed ‘an_aiaohba“ﬁpgliaﬂ_:n_thnﬁjnlutipn‘Of~Caugby,mvwf_

‘3ems- for clessicsl ordinary diffesrential dquations with discontinuous’
- ,xight hand sides, foy the nezutral type of equations, and for other
S 3n81n3gus—cassa,.n1ha cnnvexgenca,nf,gnnarnli:nd methods of the Adams
gype is proved,and an sstimate of the computetion error is entablishad
The derived -results’ ‘are - axtended to a system of equatlons., The

aigozithmn for solving the Cnuchy p:oblem for a system uvf equations

": pard 2/3
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171308485
- ACCESSION NR:

AT4057142 e

ciwith & delayed argument snd for Interpolating: functiona with dia=

" econtinuous derivatives are writtenm in ALGCOL=-6D languase. Tys fumar=
{cel eranploe 11lustrate the {inteprazion procsdurs, Otig. :-- ©Sz=-
Bd Fornui 88.
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AUTHORS: Tikhonov, A. No (Moscow); Gorbunov, A. D. (Moscow) o !

TITI.E: Error estimate in Rnnga-&utta method and opt:lmm mesh selection

SOURCE: (Zhwrnal vy*chislitel'noy matematiki i matematicheskoy fizikd, v L, no. 2,
196k, 232-2L1

. TOPIC TAGS: optimum mesh size, Ru"n'ga-l(u’ota method, Cauchy problem, vector-
‘ i‘unct:n.on, asymptotic expansion , .

gy o e et = s e

: ABSTRACT' A method for selecting optimum mesh size in the Runga-Kutta mebhod of
solving the Cauchy problem has been discussed.  The system of ordinary differential
equa.tions considered is represexrbed by ?

| ‘“ ’(33 y)- . Y (10) = Yn ‘

where £~ is a given vactor-function of N+ 1 var:lables, smooth and coubimously
differentisble in a closed domain G. The functional distribution and various
parameters of mesh size are .mtroduced, forming an ensemble and representing an

Card 1/2 .’ .
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| I=" where - - matrizant of matrices A(x); A - positive number; ® - normal mesh size

P K
ACGESSION NR: APLO2LSS7 o S e

3 irrégulmr array. An asymptotic expansion is obtained for the modulus of error,
using tho elements of irregular mesh representation, This is given by

- vl = AT BE VG @ (B & + 0 ™,
l . s . ‘.“ ..,-_..........v.,.‘

'
i

' distribuiion function; Y - a well-defined operator on f. Finally, the solution .
" is ‘given for selecting optimum mesh size. For N = 1, this is accomplished by
' minimizing the modulus of the principal term in the above equation for the error
. : estimate., The mesh distribution function is then calculated, using an integration
.process. A similar method is used for N>1 by selecting some "preferable" coordi-
: nate or a "norm" of the principal.term in the asymptotic expansion of the error
! modulus, -Orig. art. hass 53 equations, ' -

ASSOCIATION: - none

'SUBMITTED: 12Jwlé3 . DATE ACQe  16Apréls  BMOL: 0
SUB/CODE: M * " NO REF SOV: 0Ok ~_ OFHERs OQL
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'Accsssxou NR: AP4037248 | - s/oaoe/64/004/oo5/0426/0453

AUTHORS: Gorbunov, Ao Do (Mosoow); Shakhov, Yu. A. (Tiflis)

TITLE: Approximate solution of the cwclv problea for ordinary differential S
equa.tions with previously given nuzmber of correoct signs. 2. ;

!souncas Zhurnal vy*chislitel'noy matematiki i matematicheskoy fiziki, v. 4, no. 3,
: 1964. 426-433 E

- TOPIC TAGS: approximate solution, Cauchy pro'blen, differential equation, correot |-
sign, Runge Kutta method

ABSTRACT: Let y(x) = fy( )(x),...,y( )(x)} be the desired veotor-funotion, of N "
o d:lmonsions, g Sy) - ff )(x,y),....f( )(x,y)} be a given veator-function of N + 1
. variableo X,y L ,...,g ’ oontinuons and sufficiently smooth in some closed region
‘ G of the aspace [z ¥ ....,y( IR (xo,y ) € G. The authors oonnidor the cmchy
- problem for the syatu of difforontm oquntiom : s

i e "-“”“".‘ A P ana
.t = X " [ .'
g » -........L.(.' "3'. 1.(:") RS a;x:wm“m«(-tz.
- C°"‘ 1/2_,-.,_ .
e
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- .They desoribe coordinate-wise two-sided Runge-Kutta methode for approximate solution’
.of (1) and, give expressions for the remainder terms in the general case. They prove
:convergence of the Runge-Kutta methods, study the conoept of measure of error of the
approximate solution, and derive an effeotive estimate of the modulus of this ;
measure. The conditions of computation under which the approximate solution is !
.obtained with a given number of correct eigas are explained, and some numerical :
:results are given. This paper is a generalization of the authors' Previous work |
.(same title, No. I.). "The authors express their deep gratitude to A. N. Tikhonov,

iI. S. Berezin and D. A. Kveselay for their oonstant attention to the work." Orig.
jart. hast 4 tables and _20 formulas. :
|
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Adams type methods for approximate soluticn of the Cauchy problem
for ordinary differential equations with retardation., Zhur. vych.
mat. 1 mat, fiz. 4 no.4(suppl.):135~148 '64.
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